INTRODUCTION
Prevalence is a scale of poultry disease frequency that concentrates on existing status rather than new events. Diagnostic tests are regularly used for prevalence studies and preferably, True Prevalence (TP) should be estimated from Apparent Prevalence (AP) by adjusting for test Sensitivity (Se) and Specificity (Sp) (Martin etal., 1987) . In recent years, applications of Bayesian analytic methods (which are concerned with the consequences of modifying our previous beliefs as a result of receiving new data) for poultry-health prevalence survey data have increased. Use of Bayesian approaches gives a practical alternative for data analysis (Thrusfield, 2005; Vose, 2008) . Respiratory diseases have traditionally been a major concern in commercial poultry production. Various pathogens have been identified as causing respiratory disease, acting either in a primary or secondary role. Ornithobacterium rhinotracheale has been associated with respiratory signs and growth retardation, together with increased mortality, fibrinopurulent pneumonia and airsaculitis. Increases in medication costs, increases in condemnation rate, drops in egg production, reduction of eggshell quality and decreased hatchability have been reported (Bisgaard et al., 2008; Van Empel etal., 2008) . Meanwhile, avian pneumoviruses can cause damage to the upper respiratory tract (trachea), such as, lack of cilia movement and/or cilia loss; damage that may lead to respiratory clinical signs such as coughing, sneezing, swollen head and more complicated respiratory problems (Cook, 2000; Gough, 2005) . In South America, serological evidence of the Ornithobacterium rhinotracheale (Arns et al., 1998) and avian pneumovirus (Peres et al., 2006) [352] [353] [354] [355] [356] 2010 The required total sample size of 601 from a chicken population of 513 million was sufficient to produce a 95% confidence interval (95% Cl) with a desired precision of ±4% when the estimated AP was 50% (Hintze, 2008 
Data analysis:
Data were entered into a database using the Base in the OpenOffice.org software version 3.1.1 (Sun Microsystems, Santa Clara, CA, USA). Meta analysis deals with the problem of reaching consensus on a particular question, using evidence from multiple independent studies (e.g. 21 Ornithobacterium rhinotracheale seroprevalence studies implemented in Argentina) (Sanchez etal., 2004; Dohoo etal., 2007) . In this example, meta-analysis is based on the belief that the 21 studies that were actually done can be treated as a random sample from the population of studies. The purpose of each of these 21 studies was to estimate the overall true seroprevalence, each of the 21 studies had to draw samples randomly from its study population. Consequently, a meta-analysis is essentially a sample of samples. Each study population has a true (but unobserved) seroprevalence, which it estimated from a sample of subjects. Seroprevalence (IDEXX, 2002 (IDEXX, , 2004 . TPs for each town were derived from the AP using the Rogan-Gladen estimator (Rogan and Gladen, 1978) (Branscum et al., 2004; Papaspiliopoulos and Roberts, 2008 y|TPB, SeB, SpB ~ Binomial (n, AP)
Where TPB is the true seroprevalence of infection in the flock and SeB and SpB are the sensitivity and specificity, respectively, of the diagnostic test applied to each chicken sampled and AP = TPB*SeB + (1 -TPB)(1 -Spg). The authors modeled uncertainty about the SeB and SpB of the diagnostic test using independent beta prior distributions (Vose, 2008) :
Where d is the number of desired (positive or negative) outcomes and n is the number of samples tested per town. These values were decided by using the expertspecified Se values and published Sp values for Ornithobacterium rhinotracheale and avian pneumovirus mentioned above. A beta distribution provides a flexible means of modeling uncertainty about parameters ranging from 0-1 (Baadsgaard and Jogensen, 2003) . At the second level of the hierarchy, the model was to assume that percentage of test positive were alike in some way. This was equal to specifying a random effects model for the true seroprevalence probability p, as follows. They were assumed to be drawn from a common Normal population distribution:
Int. J. Poult. Sc/., 9 (4): [352] [353] [354] [355] [356] 2010 logit (p,) = b,
b, ~ Normal (/Z,T)
A standard non-informative prior is then specified for the population mean (logit) or probability of overall seroprevalence, p, with an alternative non-informative prior considered for the random effects variance (a uniform prior on the standard deviation), because of the absence of strong prior information:
(7 * Uniform (0,100) T = 1 /(/ The true seroprevalence probability and associated 95% Bayesian Credible Intervals (BCIs) were computed via the Gibbs sampler, a Markov chain Monte Carlo (MCMC) technique, which was implemented using WinBUGS software (Lunn et al., 2000) . The exponential of these true seroprevalence probabilities was taken to obtain overall seroprevalence estimates (Prev) and their 95% BCIs:
Results presented here were based on multiple runs of length 100,000 following a burn-in of 10,000 iterations to achieve convergence.
RESULTS
The 719 (for testing Ornithobacterium rhlnotracheale) and 933 (for testing avian pneumovirus) chickens studied accounted for about 2*10'4% of the total chicken population in the study area. Table 1 shows the estimated seroprevalence against Ornithobacterium rhlnotracheale and avian pneumovirus among the study chicken categorized by the study towns (n = 21 for Ornithobacterium rhlnotracheale', n = 20 for avian pneumovirus). In the Ornithobacterium rhlnotracheale study, the numbers of chicken sampled between the 21 study towns were varied from 3-180. Of all, 20 towns had AP of greater than 0%, between 20 and 100%. The AP of equal to 0% (Town G) was adjusted greater by Bayesian inference. All the point estimates of TP by Bayesian inference were greater than 0%. All the APs were well within the Bayesian credibility intervals, except for the town with AP of equal to 0% mentioned above. The Bayesian posterior sampling means for the SeB and SpB, estimated from the study, were 97.7% (95% BCI: 95.1-99.3%) and 97.4% (95% BCI: 90.5-99.9%), respectively. The overall true seroprevalence TPB was 62.6% (95% BCI: 37.6-84.5%). Meanwhile, in the avian pneumovirus study, the numbers of chicken sampled between the 20 study towns were varied from (Dohoo et al., 2003) . The strengthened power leads to a higher precision of the estimates, by that means decreasing the variance and more accurately pointing out notable results. Adjusted outcomes are required for precise comparison of seroprevalence estimates. One of the aims of the present study was to illustrate how a hierarchical modeling approach permits the dependable estimation of the uncertainty corresponding an individual study's effect on outcome. The advantage of the approach taken in the study was that outcome data from all studies could be incorporated in one coherent inference framework, including small samples. The hierarchical model data across all field investigations to calculate the prevalence and BCIs thus making comparative assessment more robust and more reliable (Lunn et al., 2000; Dohoo etal., 2003) . The methodology was useful for obtaining estimates of Ornithobacterium rhlnotracheale and avian pneumovirus prevalence and for establishing prevalence distributions which could be used as input parameters in risk assessment and decision models. The analyses provide some guidelines for use when interpreting Ornithobacterium rhlnotracheale and avian pneumovirus prevalence results and when comparing results from studies using different study designs (study area and study period particularly). 
